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ABSTRACT

Background and objectives: Although extrapulmonary
tuberculosis (EPTB) is a secondary target for national TB
control programs, it is considered an important health problem
worldwide. This study was carried out to investigate the
epidemiology of EPTB in the Golestan Province, Northeast of
Iran.

Methods: This was a population-based, retrospective analysis
of all EPTB cases registered in the TB Unit of the Golestan
Province during 2012-2015. Socioeconomic and environmental
variables as well as data regarding place of residence, method
of admission and diagnosis and outcome status were recorded.
Data were analyzed in SPSS 25.0 using descriptive and
analytical statistics.

Results: A total of 741 EPTB cases were included in the
study. Patients were mainly female (59.1%), aged under 40
years (57.6%), Fars (39.6%) and with less than five years of
education (46.7%). The prevalence of EPTB was significantly
higher in non-native ethnicities (P<0.001). The mortality rate
among patients was 5.1%. In addition, the prevalence of
EPTB was significantly higher among smokers (P<0.001). The
most common forms of the disease were pleural (30.5%) and
lymphadenopathy (22.0%). Culture and PCR were performed
in only about 10 percent of the EPTB patients.

Conclusion: EPTB is more prevalent among the non-native
population of the Golestan Province. Promoting
socioeconomic status and development of screening programs
may help reduce the prevalence of EPTB in this area.
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INTRODUCTION

Tuberculosis (TB) is one of the oldest human
diseases that still remains a leading cause of
death worldwide (1). In 2017, ten million
people developed TB which resulted in an
estimated 1.6 million deaths. The disease
burden caused by TB is falling in most
countries but not fast enough to reach the first
milestones of the World Health Organization
(WHO) End TB Strategy (2). Extrapulmonary
TB (EPTB) can occur in up to one-third of
cases and affects organs other than the lungs
(3). It is an important health problem due to
the high mortality and morbidity rates. In
2017, 14% of the 6.4 million TB cases
developed EPTB. The prevalence of EPTB
ranges from 8% in the Western Pacific region
to 24% in the Eastern Mediterranean region
(2). From 2012 to 2016, 20-29% of all Iranian
TB cases reported to WHO had been
diagnosed with EPTB. It should be noted that
patients with EPTB are more likely to be
underreported (4). The epidemiology of EPTB
in the northeastern part of Iran is not clear (5-
9). One study was focused on seasonal pattern
of the disease in this region and another
reported only 15 cases of EPTB between 2008
and 2013 (10, 11). The present study was
carried out to determine the epidemiology of
EPTB in the Golestan Province, Northeast of
Iran.

MATERIALS AND METHODS

This was a population-based, retrospective
analysis of all cases of EPTB reported to the
TB Unit of the Golestan Province from
January 2012 to December 2015. The Golestan
Province borders Turkmenistan and is one of
the semi-developed areas of Iran (12).
Sociodemographic variables including gender,
ethnicity and educational level as well as
environmental variables including place of
residence and history of imprisonment were
recorded. Comorbidities or history of exposure
to environmental risk factors such as
HIV/AIDS, smoking, diabetes and other
diseases were also evaluated. Clinical features
including extrapulmonary sites, method of
diagnosis (histopathology, culture, imaging
and PCR), admission type (new case, relapse,
readmission or transfer), anti-TB treatment
administered under Directly Observed Therapy
(DOT) and outcome were also included in the
analysis. Clinical forms of TB were classified
according to the WHO definitions.
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Accordingly, EPTB was defined as TB
affecting organs and tissues outside the lungs.
Patients with both pulmonary and EPTB were
classified as a case of pulmonary TB (13).
Sampling was done through census. Lack of
data in the variable “clinical forms of TB” and
ambiguity in the diagnosis was the exclusion
criteria. Primary data were extracted from the
TB registered data of Golestan Province. To
complete the questionnaire information
(missing data and treatment outcomes of
patients), we followed up patients for at least
one year after completion of therapy. Data
were collected using a checklist and then
analyzed using SPSS statistical software
package (version 25.0, SPSS Inc., Chicago IL,
USA). The distribution of gender, ethnicity
and smoking among EPTB patients was
compared with that of among the general
population of the province using the y2 test. A
p-value of less than 0.05 was considered as
statistically significant.

The study was approved by the Research
Ethics Committee of Qazvin University of
Medical Sciences, Iran (approval code:
IR.QUMS.REC.1396.30). The institutional
review granted permission for use of
information provided by the national TB data.

RESULTS

Overall, 782 TB cases were identified
during the study period. Of these cases, 37
(4.75%) were included in the study based on
EPTB diagnosis. Table 1 shows different
features and characteristics of the EPTB cases
in both male and female patients. The
continuous variables were not normally
distributed in our dataset. Thus, we reported
these variables as the median and interquartile
range (IQR).
Of EPTB patients, 59.1% were female, 57.6%
were under 40 years old and 46.7% had less
than five years of education. All patients were
treated under DOT and 93.8% of the cases
completed the course of treatment. Smoking
was significantly more frequent among EPTB
patients compared to the general population
(13% vs. 5.5%, P<0.001). Only one of the
patients was co-infected with HIV, but the
HIV status of most EPTB patients (89.3%)
was unknown. Moreover, EPTB was
significantly more prevalent in females than in
males (P<0.0001, Table 1). The most common
forms of EPTB were pleural (30.5%),
lymphadenopathy (22.0%), bone and joint TB
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(9.3%). The most common sites of
involvement were breast (69 cases, 9.3%),
peritoneum and gastrointestinal (55 cases,
7.4%), genitourinary (43 cases, 5.8%),
meningeal/CNS (24 cases, 3.2%), (15 cases,
2.6%), cutaneous (15 cases, 2.0%), renal (5
cases, 0.9%), ophthalmic (12 cases, 1.6%) and
other sites (40 cases, 5.4%).

The prevalence of EPTB was more prevalent
in the non-native population than in the native
population (Table 2). Distribution of
ethnicities in the Golestan Province is as
follows: Fars (40%), Turkmen (33.1%), Sistani
(15.4%), Baluchi (4.3%) and other ethnicities
including Kurd and Kazakhs (7%). The
frequency of EPTB patients in the province
based on ethnicity was as follows: Fars (34%),
Turkman (13.9%), Sistani (28.9%), Baluchi

(8.5%) and others (1.9%).

A significant difference was also observed in
the age distribution of EPTB cases
(P<0.001). The mean age of bone and lymph
TB patients was 48 and 34 years,
respectively. Table 3 shows the method of
diagnosis and treatment outcome of EPTB
patients.

The maximum and minimum delay observed
were related to genitourinary (4.8 months)
and skin TB (1.9 months), respectively. The
most and least common diagnosis methods
were histopathological examination (393
cases, 53.0%) and PCR (35 cases, 4.7%),
respectively (Figure 1). Mycobacterial
culture and PCR were performed in about 10
percent of EPTB patients.

Table 1. Sociodemographic characteristics of EPTB patients in the Golestan Province (Iran) during 2012-2015

Sex
Median (IQR) or n (%)

Male Female Total P-value
Age 38(28-59)  34(27-45) 35(27-50) 0.001*
Weight 60(52 -71) 60(48-70) 60(50-70) 0.283
Adults in contact 3(1-4) 2(1-4) 3(1-4) 0.093
Length of hospitalization 0(0-7) 0(0-2) 0(0-4) 0.000*
Disease onset to diagnosis (month) 2(2-4) 3(2-4) 3(2-4) 0.76
Treatment duration (month) 7(7-10) 7(7-10) 7(7-10) 0.059
Single 67(23.2)  58(13.9) 125(17.7)
AR BT Married/Divorced/Widowed  213(73.7) 354(85.1) 567(804)  0-000
Not determined 9(3.1) 4(1.0) 13(1.8)
Fars 99(32.7) 153(34.9) 252(34.0)
Sistani 81(26.7) 133(30.4) 214(28.9)
Ethnicity Turkman 46(15.2)  57(13.0) 103(13.9) 0.380
Baloch 26(8.6) 37(8.4) 63(8.5)
Other 9(3.0) 5(1.1) 14(1.9)
Not determined 42(13.9)  53(12.1) 95(12.8)
0-5 135(44.6) 167(38.1) 302(40.8)
. 6-8 61(20.1)  94(21.5) 155(20.9)
Education 9-12 46(15.2)  90(205) 136(18.4) 0.239
Postgraduate 19(6.3) 33(7.5) 52(7.0)
Unknown 42(13.9)  54(12.3)  96(13.0)
Place of residence Urban 137(45.2) 237(54.1) 374(50.5) 0.17
Rural 166(54.8) 201(45.9) 367(49.5)
Positive Family history of TB 60(19.8)  121(27.6) 181(24.4) 0.51
HIV-positive 1(0.3) 0(0.0) 1(0.1) 0.360
History of hospitalization 135(44.6) 132(30.1) 267(36.0) 0.000*
Smoker 89(29.4) 8(1.8) 97(13.1) 0.000*
Corticosteroids use 24(7.9) 10(2.3) 34(4.6) 0.001*
Without chronic underlying disease 233(76.9) 350(79.9) 583(78.7) 0.116
Imprisonment history 8(2.6) 0(0.0) 8(1.1) 0.001*

*: statistically significant based on the Mann-Whitney U or Chi-Square tests. NOTE. Data are median (IQR) or number
(%) of patients, unless otherwise indicated.
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Table 2. Distribution of EPTB cases in the Golestan Province based on ethnicity and estimating
the goodness of fit of ethnicity distributions

Observed N Expected N Residual Test
Sistani 214 99.7 114.3
Baloch 63 27.8 35.2 Chi-Square=255.120
Fars 252 258.9 -6.9 Df=4
Turkman 103 2143 -111.3 P-value=0.000*
Other 14 45.3 -313
Total 646

Table 3. Clinical features and treatment outcomes of EPTB cases in the Golestan
Province during 2012-2015

Variable
Number of males (%) | Number of females (%) | Total (%)
Pleural 146 (48.2) 80(18.3) 226(30.5)
Lymphatic 43(14.2) 120(27.4) 163(22.0)
Bone and joint 47(15.5) 47(10.7) 94(12.7)
Breast 0(0.0) 69(15.8) 69(9.3)
Peritoneum and gastrointestinal 15(5.0) 40(9.1) 55(7.4)
Final diagnosis
Genitourinary 16(5.3) 27(6.2) 43(5.8)
Meningeal/CNS 12(4.0) 12(2.7) 24(3.2)
Cutaneous 3(1.0) 12(2.7) 15(2.0)
Ophthalmic 3(1.0) 9(2.1) 12(1.6)
Other 18(5.9) 22(5.0) 40(5.4)
Complete the course of treatment 275(90.8) 420(95.9) 695(93.8)
Death by TB 23(7.6) 15(3.4) 38(5.1)
Outcome Absence of treatment 5(1.7) 2(0.5) 7(0.9)
Transferred 0(0.0) 1(0.2) 1(0.1)
Treatment failure & Relapse 0(0.0) 0(0.0) 0(0.0)

Figure 1. The frequency distribution of different methods of EPTB diagnosis in the Golestan

Province during 2012-2015.
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DISCUSSION

The present study evaluated the
epidemiology of EPTB in the Golestan
Province, Northeast of Iran. The province
ranks second in the country in terms of EPTB
incidence. In 2017, the incidence of EPTB was
2.91 per 100,000 population countrywide and
8.58 per 100,000 people in the Golestan
Province (4). It seems that TB is related to
socioeconomic status (3, 13). During the
study period, the incidence of TB in the
Golestan Province and Iran decreased from
51.47 and 14.43 per 100000 in 2012 to 38.26
and 12.59 per 100000 in 2017, respectively
(14). However, the EPTB incidence rate in
most provinces of the country has not
decreased in the past ten years (4, 14). It is
well known that EPTB comprises a significant
proportion of TB patients (2). However, since
EPTB is less infectious compared to other
forms of TB, it may not receive the attention
required for the development of national
strategies and control programs, particularly in
developing countries (15).
One epidemiological study on EPTB in Brazil
demonstrated that a higher education level was
associated with a higher frequency of EPTB.
The authors attributed this result to easier
access to diagnostic and health services among
more educated individuals given that the
diagnosis of EPTB often requires invasive
sampling procedures with additional expense
and risk, and the collection of such samples is
more difficult in public health services of
resource-constrained regions (15). However,
our results demonstrated that the frequency of
EPTB was higher among individuals with a
low education level. This result may be related
to a the high rate of illiteracy in the Golestan
Province (17.4% in men and 33.8% in women)
(14).
More than half of the patients were under 40
years of age at the time of diagnosis, which is
similar to previous reports (16, 17). In our
study, 49.5% of cases were in rural areas and
50.5% were in urban areas. Similar to previous
studies, the incidence of EPTB was higher in
women (3, 16).
Immigration from a high prevalence area (e.g.
Zabol) is a major predisposing factor for the
high prevalence of TB in this province (5, 18).
The prevalence of EPTB was significantly
higher among the Sistani and Baluchi ethnic
groups. Considering the ethnic diversity of this
province, Sistani and Baluchi patients account
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for more than 37.4% of all EPTB cases in this
area, while they constituted only 19.6% of the
total population of the province. Eastern parts
of the province are at greater risk for TB due
to their ethnic composition (Sistan and
Baluchestan immigrants). It is maybe due to
the higher socioeconomic status and better
care with regular health service received by
the native population (19). However, DOT’s
population coverage has increased in Iran to
near 100% since 2002. According to the
national program, children should be
vaccinated for BCG at birth and patients with
persistent cough should be examined for
pulmonary TB (20). Other studies also found
that EPTB is more prevalent among particular
ethnic groups (21, 22).

In line with most studies, pleural and
lymphadenopathy were the most common
forms of EPTB (15, 19, 21). The most frequent
site of EPTB was the pleura, followed by the
peripheral lymph nodes. Pleural TB was also
found as the most prevalent form of EPTB in
Poland (36%) and Romania (58%) (23),
whereas lymph nodes were reported as the
most common site of EPTB in the United
Kingdom (37%) and the United States (40%)
(21, 24). In a recent study in China,
osteoarticular involvement was the most
frequent site of EPTB. These inconsistencies
could be due to the difference in age of
patients. Lymphatic TB is more frequently
observed in children under 15 years of age
(16). Moreover, it seems that pleural TB
occurs as an early manifestation of primary
Mycobacterium tuberculosis infection and may
serve as a sentinel event in recent transmission
studies (25).

Unfortunately, 89.3% of the cases of EPTB
were not tested for HIV. It is recommended to
develop strategies for testing these patients for
HIV and to ensure that the test results are
systematically included in the information
databases as soon as they become available. It
is known that HIV/AIDS infection is a key risk
factor of EPTB. Central nervous system TB is
eightfold more common in HIV-infected
patients, while genitourinary TB,
osteoarticular TB and lymphadenopathy were
seen more often in immunocompetent patients.
Other forms of EPTB are not influenced by
HIV infection (26). National TB control
program must pay more attention to the co-
incidence of TB and HIV, educate the society



about this issue and provide necessary services
to patients with HIV/AIDS.
Unfortunately, in our province, the median
(IQR) of interval from onset to diagnosis was
three (2-4) months. Delayed diagnosis results
in increased risk of morbidity and mortality.
Early diagnosis and immediate initiation of
treatment are essential for the improvement of
EPTB outcome. Repeated visits at the same
healthcare level, resulting in nonspecific
antibiotic therapy and failure to provide
specialized TB services are core problems of
delayed diagnosis or treatment (27).

Accurate diagnosis of EPTB requires high
clinical ~ suspicion,  special  diagnostic
procedures, special staining procedures and
culture media for acid-fast bacilli. Healthcare
workers must be aware of the various forms of
EPTB, particularly in endemic areas (19).
Mycobacterial cultures and PCR are not
universally performed during the evaluation of
EPTB suspects and for this reason, these two
methods were performed in a minor proportion
of EPTB patients in our region. The only rapid
test currently recommended by the WHO for
the diagnosis of TB is the Xpert® MTB/RIF
assay. It can provide results within two hours
and was initially recommended in 2010 for the
diagnosis of pulmonary TB in adults. Since
2013, it has been also recommended for
diagnosing specific forms of EPTB (2).
In our study, the overall mortality rate among
EPTB patients was 5.1%. In a study in the US,
the overall mortality rate was reported to be
15% among patients with EPTB (17).
CONCLUSION

Based on the results, EPTB is more
prevalent among the non-native population
of the Golestan Province, Northeast of Iran.
For better identification of EPTB cases,
special diagnostic methods like culture and
PCR must be carried out but unfortunately,
the resources to perform such tests are
limited in the province. Improved diagnostic
capacity is essential for better case finding
and management of EPTB. Finally,
promoting  socioeconomic  status and
development of screening programs may
help reduce the prevalence of EPTB in this
area.
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